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UNIT R-C OSCILLATOR-20 CYCLES TO 500 KC 


Since ^’a^ Her Pol’s pioneering work 
on R-C oscillator circuits,* commercial 
instruments using various (*ircuit con¬ 
figurations have found widespread use. 
To the many standard features that 
have made the R-C oscillator so gen¬ 
erally accepted, the new Type 1210-R 
Unit R-C Oscillator adds two new ones 
— s()uare-wavc output and sweepahil- 
^ ity. Taken in conjunction with those 
already inherent in It-C’ circuits, these 
features make this versatile instrument 
fully capal)l(‘ of meeting toda^^’s exact¬ 
ing standards. 

The first of these new features makes 
possible both low-fre(iuency and high- 

• Vnn c|«'r Pul, Haltli.. *'UelaxHtiutrillinKun'’. Tijdsrhr. 
B. h. Rnd. dm., Vol. 3. ll»20, p. 2.j. Van dur Murk. 
J. und Von di‘r I'f>L Biilth., “Tin* PrtKluotion of Siniis<iidnl 
Osrillufiuna with u TItiif* PitumI Duti'niiinod liy u 
Inxnliun Tiitio’*, PAi/sira. 1. April, pp, 437—448, 


fre<|uency s<piare-wave tests of tran¬ 
sient behavior, ainl the second permits 
the recording of frefjuency character¬ 
istics, either on level recorders or on 
cathode-ray oscillographs. Roth of these 
uses reflect the modern need for reduc¬ 
ing time in obtaining data, the first 
because one measurement yields in¬ 
formation about botli amplitude and 
pha.se characteristics, aiul the se<*ond 
because automatic data-taking elimi¬ 
nates laborious point-by-point measure¬ 
ments. 

The Type 1210-H Tnit R-C Oscillator 
is the latest addition to the Cioneral 
Radio line of Unit Instruments. Oen- 
erating fre(iuem*ies from 20 cycles to 
oOO kilocycles, it extends the coverage 
of the Unit (Oscillators to the unbroken 


Figure 1. Panel view of the Type 1210-B Unit R-C Oscillator and the Type 1203-A Power Supply. The 
oscillator plugs into the power supply and can be secured to it with a bolt and butterfly nut to form a 

rigid assembly. 
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fn*(iuency rango from 20 cycle,s to 2000 
Mtv 

Ati in othor Unit InstrunKMils, staiui- 
ardizfd cahinot drsigii has h*d to econ¬ 
omy, simplicity of construction, small 
size and etficient space utilization. The 
Tyim*: 1210-H Unit K-C Oscillator is, 
llnncforc, inexpensive, economical of 
laboratory bench space, and handy to 
use. 

Frequency-Determining Circuit 

Figure 2 is a simplified schematic 
diagram. The heart of the oscillator is 
an /t'-O voltagc-<livider network with 
its output amplilied and returned to its 
input , 'rhe t woe(|ual variable capacitors 
{(') are mounted on the same shaft and 
are i'ontrolled by a 4-inch dial which 
spans a little more than a (h‘cade in 
fre{|uency. The d(‘posited-carbon-tilm- 
type* resistors (/{) are e<iual, and (h'cade 
freiiuency ranges are obtained by 
switching them in paii*s. At the operat¬ 
ing freciueiny, the phase shift through 
the /I'-U network is zero, the output 
voltage (C 2 ) is on(^-third th(‘ input volt¬ 
age (ci), and the input impedance of the 
network is slightly more than twice the 
value of /i\ At frepueiicies either side of 
the operating frequency, th<‘ f)hasc 
shift in the /i*-U network departs from 
zero, and the attenuation increases. 
When the amplifier lias a gain of three 


* St;»* tUrneral Hndio ExftfnM/ntfr fur May, 11151); .Innuiiry, 
105^5; SRptMiilH'r. 11*53; iiml Kohninr}', IU55. 


and introduces no phase shift, the cir¬ 
cuit oscillates at a freiiuency inversely 
proportional to t he /f*-C product. 


2TrHC 

Level Control 

To insure that the oscillation lev'el is 
held constant in spite of changes in 
frequency and in line voltage, an a-v-c 
system is used. The speed and naturi* of 
its response is very important and, in 
the Typi.’ 121()-B Oscillator, tliis re¬ 
sponse has been made both rapid and 
critically damped. To produce tlie iv-v-c 
voltage, the output from a cat hoi le- 
follower circuit is rectified and com¬ 
pared with a stabilized reference volt¬ 
age. The re.sultant d-c error voltage is 
I lien applied to the grid of the amplifier 
system. 

Output 

The o.scillator provides three different ^ 
outputs that contribute to its vensatility 
and usefulne.ss. .V three-posit ion switch 
selects any oiu' of the following: 

1. A low-impnlanc.r low-voUdgr outpul 
from a calhodc-fnlhmrr hjpv of amplifier. 

'Fhis output has good waveform ov'er 
its (‘iitire range of 0-7 volts for load 
impedances of .)00 ohms and higher and 
has an effective output impedance of 
approximately .'>() ohms. The output 
terminals connect directly to the ."lOOO- 
ohm output control, which is calibrated 
in decibels. 4'his calibration is useful 


Figure 2. Simplified schematic diagram of Type 1210-B Unit R-C Oscillator. The three output connections 
are shown as separate circuits for clarity, but ore actually set up by switching. 
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high-iinpedaiicc loads and is re- 
‘ liable even at the lowest voltage levels, 
since the output is less than 3 milli¬ 
volts when the (control is at its extreme 
counter-clockwise position. Distortion 
s less than 1% over most of the fre- 
(lueney raiige. 

2. * *1 hujh-imprdancc high-voltage out- 
put from a cathodc~follower-driven iriodc 
amplifier, d'his output delivers up to 45 
volts open-circuit behind an impedance 
of 12.5 kilohms. Output impedance is 
constant, regardless of attenuator sea¬ 
ting. Distortion can be as much as 5% 
on open circuit, but decreases to about 
2.5% as the output is shunted down 
by the load. 

3. A square-wave output from a 
Schmitt^ circuit. This output furnishes 
s(|uare waves of 30-volt peak-to-peak 
amplitiKie (open circuit) behind 2500 
olims with 0.25 ^sec rise-time and with 

k roughly 1% overshoot. The ri.se time 
can be reduced to about 0.15 psoc by 
loading down the output with a re.sist- 
ance of 1000 ohm.s. 

Output and <listortion characteristics 
arc .shown in Figure 3. 

Power Supply 

In Figure 1, tlie o.scillator is .sliown in 

• Srhmitt. O. 11., "A Tlieriiilomc TrijtKor/’ Jour. Set. 
fn»0., XV, 1, .lammry, l'.>38, |>|». 21-20. 


combination with the Type 1203-A 
Unit Power Supply. This combination 
i.s .satisfactory for all but the most 
exacting u.s«\s, since the a-v*c system 
incorporated in the oscillator maintains 
constant output under conditions of 
fluctuating line voltage. Freipiency 
changes up to ^0.25% for =^10% 
changes of line voltage can occur at 
high fre<|uencies, however, aiul, if th(\sc 
are bothersome, the Type 1201-A Fnit 
Hegulated Power Supply ^ can lx* s\i\y- 
stituted for the Type 1203-A with an 
improvement to =^0.1% or l)etter. 
When the oscillator is to be u.seil in the 
field, the Type 12()2-A Fnit Vibrator 
Power Supply ^ can be used to supply 
power from a h-volt or 12-volt storage 
battery or, in the laboratory, from 115 
volts a-c. 

Relay-Rack Mounting 

Wh<*n the o.scillator Is to be per¬ 
manently mounted in the laboratory, it 
becomes a rack-mounting instrument in 
combination with the Type 1S0-P41'3 
Kelav-Hack Panel.® 


• T«» 1m* aniiotiiircil in a fortlirinninK iMlition of tia* Gfnmtl 
lltniin Krftcrimrnler. 

• BnnstjUft, A. (I., “Tin* Tnlt Vilmit4jr Powor Sn|i|*ly'', 
Genrrnl ftadio ETperimrHtcf, Vol. XXIX, No. 11. Kcbmary. 

• Baldwin, S. I'.. “ |{f»lHy-Rark Moiiritinf; for Vnit Iiiatni* 
iiK'iita’’, (Jenrral fftvlio Ejti>rrimentrr. Vol. XXIX. So. !». 
Fobniary, 
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Figure 3. Output and harmonic distortion choracteristics of the Unit R-C Oscillator as functions of 

frequency and load. 
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USE WITH OTHER UNIT INSTRUMENTS 


1. High-Power Output 

Tlio vcTsatility of General Uadio I Jiit 
Iiistniments in making; available useful 
eonibinations is well illustrated by the 
ass(»mbly of tin* T'ypk 121(VB Tnit K-C 
Oscillator and Tvpfc: 120b-H Unit Am- 
plilier^ shown in Figure 4. 'Phe fre- 
fjuency range of the Unit Amplifier was 
establishecl with this application in 
mind, and the combination constituU's 
a high-power lUU oscillator at low cost. 
The fre(|uency characteristic, as indi- 

’ Hall, tlourv P.. " A L4ilK>rator>' Ain|»lifi«T fur Au<lio and 
Ultrasonic KrwiUHUriea", Ortifral Rndxa ExjKrxmentrr, 
Vol. XXVI11. No. ft. Novenilwr, lftr>3. 


Figure 5. Oscillograms showing the square-wove 
outputs at extremes of the range of the Type 
1210-B Unit R-C Oscillator and Type 1206-B ^ 
Unit Amplifier. At the left, the lower trace is the 
square-wave output from the oscillator at 200 
kilocycles per second, and the upper trace is the 
corresponding output from the amplifier. At the 
right, the lower trace is the 2C-cycle squore-wave 
output from the oscillator and the corresponding 
output from the amplifier obove. Note particularly 
the fast rise time of the output of the Unit R-C 
Oscillator. 

catcd by the oscillograms of Figure o, is 
adequate not only for sine-wave ouU 
puts over the entire frerpiency range of 
the Tvpk 1210-B Unit K-C' Oscillator 
but for most .s(|uare-wave uses as well. 

At fr('(|uencies up to oO kc. the full 
3-watt output of the T'ypu I2()l)-H can 
be obtained with low tlkstortion. and. at 
">()() kc, the available power is still more 
than 0.1 watt. Within the availabh^ 
power limits the freiiuency characteris¬ 
tic is flat within 2 db over the entire 
fretpiency range from 20 cycles to 500 
kc. 

2. Square-Wave Modulator 

The amplitude of the square-wave 
output of this oscillator is .sufficient to 
modulate the Typk I21S-A Unit Oscil¬ 
lator recently announced.’* 



* Karplus, Kduard. ** 
Mo UnH Otaril- 
luU)r". (irnrral Radio Bt- 
jMrimentcr. Vol. XXIX, 
No. y, February, P.loo. 


Figure 4. Panel view 
of Type 1210-B Unit 
R-C Oscillator and 
Type 1206-B Unit Am¬ 
plifier with Type 1203- 
A Unit Rower Supplies. 
The combination of 
these instruments de¬ 
livers up to 3 watts of 
power with good 
waveform. 
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3. Pulse Trigger 

^ TIjo high-lovel output is sufficient, to 
trigger the Type 1217-A Unit Puls(*r® 
continuously over a fre(|uenry range ex¬ 
tending from the lower limit of the 
oscillator (20 cycles) to the upper limit 
of the pulser (100 kc). 

4. Bridge Generator 

The wide fre(|uency range of this 
oscillator makes it particularly us<Tul as 
a bridge generator in conjunction with 
the 'Type 1212-A Unit Null Detector*® 
lus the l)alan<‘e indicator. 

SWEEP AND RECORDING 
APPLICATIONS 

The fre(iuency rang(' from 20 cycles 
to 2(X) kc is covered in four (continuous 
decade hands. A fifth decade band from 
50 kc to 500 kc ('ompletes the range. 

* Knuik. a. W.. “Piila»« in n Stiifel) Parkain*." Ornrml 
_ Radio Kxprhmenttr. XXVIII. 10. Marrli. 1954. 

•• Kirluii<*nil. UolMn’t B.. 1212-A Unit Null D<*- 

Us'tur”, GfnrmI Radio Exprrimfaler, V'ol. XXVII, No. 0, 
Kohniary, iur>3. 


The use of the Type 007-LA Precision 
Dial for the fiYMpiency control not only 
provides high-ri'solution manual tuning 
with a .slow-rnotion control, but al.so the 
additional h^atuirs that make pos.sible 
the conversion of the .simple oscillator 
to a sweep-typ(» in.stniment. 

The dial is g(»ar-driven. with a .small 
pinion mount(Ml on the knob shaft en¬ 
gaging an internal annular g(»ar at¬ 
tached to the tuning shaft. The knob is 
easily detached, 'vith its shaft and gear, 
by the removal of two mounting screws, 
and replaced by the Type 1K)S-P1 or 
Type fK)8-P2 Synchronous Dial Drive.*^ 
The.st' driv(*s arc powered by small 
synchronous motoi*s that automatically 
reverse when their motion in one direc¬ 
tion is stopped mechanically. In com¬ 
bination with mechanical stops tlu^y 
therefore make simple, inexpensive 
swf'cp drives to cover pre-set angular 

** Littlejubn. II. C., "Motor r>rivpa for Prwbion Oiala", 
Qourral Radio Experimenttr, Vol. XXIX. No. 0, Novciu- 
l>or. 10.54. 


Ftgur* 6. S«tup for rocording tho froquoncy rotponto of a small loudtpookor. Tho Type 1210-B Unit 
R-C Oscillotor is swept over the frequency range of 2 kc to 20 kc by the Type 908-PI Dial Drive. The 
output of the oscillator is amplified by o Type 1206-B Unit Amplifier which drives the loudspeoker. The 
loudspeaker is mounted in one wall of o small onechoic chamber. With the chomber completely closed, 
the output of the speaker is picked up by o condenser microphone, shown here os it is being put in place 
by the operator. This microphone is port of the Type 1551-PI Condenser Microphone System. The signal 
from the microphone is amplified by the Sanborn Model 150-1400 Log Audio Preamplifier, shown in the 
upper right, and recorded on the Sanborn Model 151-100A Recorder Assembly, right front. 
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Figure 7. The recording, taken with the setup of Figure 6, showing the frequency response of the small 
loudspeaker. The chart speed was 5 mm sec. Both lower and higher speeds are available on this typo 

of recorder. 


ranj»;cs of the tuiiiii^*; dial at constant 
speeds (IctermiiuHl by the line freiiiieney 
and their particular gear ratios. 

Pen Recorders 

Frecjueney characteristics obtained 
with sw(*ep generators can bo displayed 
either on pen-typ<* recorders or on 
cathode-ray oscilloscopes, the method 
of tleriving the horizontal deflection dif¬ 
fering for the two types of device. 

Pen-type recorders are generally 
driven horizontally hy const an t-.speed 
motoi’s, so that information is recorded 
a.s a function of time. A mechanical tie 
from this motor to the swe<‘p-generator 
tuning sliaft suppli(*s synchronization, 
so that the record beiamies, in efTect, 
plotted as a function of freijuency. 

With the Typk 1H)S-P1 Synchronous 
Dial Drive, which has an appropriate 
spewed for a pen-type recorder, the 
m(‘chanical link between reconh'r and 
generator can be eliminated by taking 


advantage of the constant-speed fea¬ 
tures of the respective drive systems. 

The Sanborn Model lol-lOOA Recorder 
As.sembly,^‘ for in.stance, has a syn- 
chronou.s motor drive. Figure 0 shows 
the Typk 12I0-B Unit R-C Oscillator 
and Typk 00<S-P1 Synchronous Dial 
Drive set up witli this recorder to take 
the frc(|uency characteristic of a small 
loudspeaker. 

The gain of the system is first ad¬ 
justed so that the deflection i.s adeejuate 
and the signal level corresponding to 
the deflection jibes with the vertical 
coordinate markings on the recording ^ 
paper. The recorder is then set in mo¬ 
tion and the Type OOS-Pl Synchronous 
Dial Drive started at the desired fre- 
rjiiency. Marks are made on the record¬ 
ing paper at appropriate fre(|uencies by 
oi)eration of a pushbutton provided on 
the recorder for that purpose, as the 
dial pas.ses these freijuencies. The black 

•*.Sanlx*rn r'(>iii|>uny. C.uiiiljriil«f. Mtiss. 



Figure 8. A setup for recording the 
frequency response of the Type 
1550-A Octave-Band Noise Analyzer 
on the Bruel & Kjaer Model BL-2304 
Level Recorder with the Type 1210-B 
Unit R-C Oscillator applying the signal 
to the analyzer. The recorder and os¬ 
cillator are mechanically coupled by 
the flexible shaft and coupler so that 
the motor in the recorder drives the 
chart paper and the frequency control 
of the oscillator simultaneously. The 
Type 1210-B Unit R-C Oscillator is 
shown mounted on a small relay rack 
with a Type 480-P4U3 Relay-Rack 
Panel. 
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Figure 9. Record token on the Bruel & Kjoer re¬ 
corder, with the setup of Figure 8, of the response 
of one of the filters in the Octave-Bond Analyzer. 
A 50-db recorder range was used to show the 
filter **skirts**. If o detailed record of the response 
In the pass band were desired, a smaller recorder 
range could have been used. The record has been 
given frequency markings by the method provided 
in the recorder. Since the recorder and the oscillator 
ore mechanically coupled together, only one or 
two of these need be recorded. Others con be put 
In occording to the scale on the frequency dial of 
the oscillator, or the chart paper can be printed 
with a scale corresponding to the dial markings. 


dots prill toil hy this moans are vi.sihlc at 
the bottom of the record of Figure 7, 
which lias liad l»oth horizontal and ver¬ 
tical coordinates inkiMl in for clarity. 
This system providi»s maximum flexibil¬ 
ity, becaii.st* the genenitor and ri'corder 
need have no particular physical place¬ 
ment with respect to each other and 
may, in fact, be widely s<*parate<l. 

moiT* common arrangement is the 
dirx'ct mechanical link illustrated in 
Figure 8. Thi.s picture shows th(‘ Hruel 
and Kjaer Mmicl HI.<-2304 Level Ib'- 
corder.** with the Model HI,-3tX).3 
Coupler and Model HL-3(K)3 Flexilile 
Cable ri'cently developial by Hruel and 
Kjaer to drive a tieneral Radio Type 
tM)7 or Type ‘.M)8 Precision Dial. 

The complete combination with the 
Vnit R-(’ (Xscillator is set up to record 
the frequency characteri.stic of one of 

■ Hnish Eh'rtrtinic* Comfumy. ('lt*vrland. Ohio. 



tlie filters in the Type Io.jO-A Octave- 
Band .Vnalyzer. The record it.self is 
shown in FiKure 9. This system re- 
(piires physical proximity of the gmiera- 
tor and recorder, but comi>ensate.s for 
this lack of flexibility by making possi- 
bl(' the starting and stopping of the 
riH'ord without Ickss of synchronism l>e- 
twiHMi generator and reconler. 

Cathode-Ray Oscillograph 

Probably tralay’s most common de¬ 
vice for displaying frequency-deix'iident 
phenomena is the i*athode-ray o.scillo- 
graph. Long-persistence phosphors 
make the cathode-ray oscillograph en¬ 
tirely practical for u.si* with the Type 


Figure 10. Combination of Type 1210-PI Detector and Discriminator with Type 1210-B Unit R-C Os¬ 
cillator. The Type 1210-PI con be attached to the right-hand end of the oscillator by similor means to 
thot used to attoch the Type 1203-A Unit Power Supply to the left-hand end of the oscillator to form a 
complete rigid assembly. When it is desired to mount this combination in o relay rack the oscillator and 
power supply mount in a Type 480-P4U3 Relay-Rock Panel, ond the detector unit in a separote Type 

480-P4U1 Relay-Rack Panel. 
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Figure 11. A setup for observing and recording the response of the octave-bond analyzer on a DuMont 
Cathode-Ray Oscillograph. The Type 1210-B Unit R-C Oscillator, which is driven by the 908-P2 Dial 
Drive, supplies the signal to the analyzer, and the Type 1210-PI Detector and Discriminator, shown 
attached to the oscillator, supplies the deflecting voltages to the oscillogroph. 


1210-H rnit R-C Oscillator and tlie 
Typk 1)08-R2 Synchronous Dial Drive, 
which is fa.ster than the Typk 008-P I 
and, therefore, better adapted to 
cathode-ra}^ work. 

With this combination, a discrimina¬ 
tor circuit is uslmI to produce a hori- 
zontal-deHection voltage proportional 
to fre<|uency. The Type 1210-PI De¬ 
tector and Discriminator, shown in 

Figure 12. The oscillogram taken with the arrange¬ 
ment of Figure 11, showing the response of one 
filter of the octave-bond analyzer. The vertical 
deflection is proportional to the output of the filter, 
and the horizontal deflection is proportional to 
frequency. The behavior of the response in the 
pass band is clearly shown. The response in this 
instance changes so rapidly with frequency that 
there is on appreciable effect on the trace compared 
to the steady-state response as indicated in the 
right-hand picture, which shows the traces for 
both directions of sweep. This effect can readily 
be taken into account if measurements for a num¬ 
ber of instruments are to be made on the trace, by 
first checking the response at the critical points for 
one sample curve. 


Figure 10, incorporates both this dis¬ 
criminator circuit for the horizontal 
sweep and a detector unit to furnish 
vertical drive for the oscillograph. 

Figure 11 shows a setup using the 
combination of Type 1210-H Unit R-C 
Oscillator, a Type 008-P2 Synchronous 
Dial Drive, and a Type 1210-Pl Detec¬ 
tor and Discriminator to display a frc- 
(luency characteristic on a cathode-ray 
oscillograph. Figure 12 is a photograph 
of the (wcillograph trace for the same 
filter as that shown in the record of 
Figure 9. The ditTerence in .shape is 
attributable to the fact that the vertical 

Figure 13. Phonographs of a cafhode-ray oscillo¬ 
graph display for the response of a tuned i-f stage 
at 455 kc made with a setup similar to that of 
Figure 12. The picture at the right shows both 
traces and illustrates how closely the two traces 
can be brought into coincidence by the adjustment 
provided In the Type 1210-PI. Because these four 
oscillograms were photographed through a mirror, 
frequency increases from right to left. 
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deflcotioii in Figure 0 Is logarithmic, in 
Figure 12 line^ir. 

Figure 13 shows a similar curve for a 
455 kc i-f transforiTKT. With imrrow- 
haiul HW(M)ping of this type, the rate of 
sweep and reversjil is fast enough to 
make possible adjustments without ir¬ 
ritating delay in presentation of the 
resultant change's in characteristics of 
sharply tuned circuits. 

DETECTOR AND DISCRIMINATOR UNIT 

Type r210-Pl Discriminator and 
Detector is hous'd in a small unit- 
instrument cabinet, identical in size 
with the Unit Powi*r Supply, as shown 
in Figure 10. No power supply is 
re(|uir(»<l. 

The circuit that provides the horizon¬ 
tal sweep is shown in the lower part of 
the elementary schematic diagram of 
Figure 14 and consists of a balanced 
^ iliode limiter, a rc?.sistance-capacitance 
tiiscriminator, which has.si'ven difTerent 
time constants selected by the lower 
panel switch, a detector, and an ad¬ 
justable filter at the output. These eltv 
ments combine to give a d-c output 
voltage that increases with ineri'asing 
frcfiuency of the applitsl signal. 




'T' 


Figure 14. Elementary schematic circuit diagram 
of the Type 1210«P1 Detector and Diccriminator. 


The heart of this .s<»<'tion is tla* H-C 
discriminator, who.se a-c output in¬ 
creases as the fnM|uency of the applied 
signal increiist's This output must then 
be rectifieii to .supply a d-c .signal to 
drive the oscillograpli. Reasonably goisl 
linearity i.s obtained over a H):l frt'- 
(jiiency range by using a germanium- 
junction diode jis the rectifier. At the 
high-fre(|uency end of the rangt* the 
rectification i.s improved through the 
use of a point-contact rectifier in .si*ries 
with the junction ivctifier. When the 
discriminator is op(*rated at freciuencies 
above the values covered in thi* normal 
linear range, the output prcMluces an 
approximately logarithmic fn‘(|uency 
scale for a range of 3 to 1 in fre<|uency. 
This characU'ristic is obtained when the 
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selector switch on the panel is set to the 
frcfiueiicy range next lower than that of 
the oscillator. Typical characteristics 
for hoth tli<* linear aiai the logarithmic 
ranges are shown in Figure 1 o. 

The limiter acts to reduce the effect 
of the sinideii rev<*rsal at the end.s of the 
sweep on the horizontal defle<-lion 
voltage. 

d*he (ilt(‘r. which is necessary to re- 
diK'C the a-<* component in the detected 
discriminator voltage, is designed to 
work down to 200 cps. This lower limit 
i.s based on providing a filter that does 
not seriously affect the sweep voltage 
hut at th(‘ same time covers almost the 
entire range of the oscillator. 

The upper part of Figure 14 shows 
lhc‘ <letecior for the output of the net- 
w'ork under test. Jt provides a il-c volt¬ 
age that is proportional to the a-c 
output, and a filter is also included to 
n‘duce the a-c component of the recti¬ 
fied output. This detector is essentially 
linear for applit'd voltages greater than 
2 volUs, rms, and s(|uare law* for applied 
voltages le.ss than 0.5 volt, rms. 

Both filter networks affect the signals 
fed to the o.scillograph, hecause the 
signals are not really direct-current 
values, 'riie sw'eep voltage?, for example, 
is basically a triangularly sha|Kal wav’c, 
modified by the filter to have rouiuled 
<*orner.s. 'ria* filter atso acts, to a first 
approximation, to delay the signal, so 
that the V()llage at the o.scillograph 
occurs at a slightly later time than the 
corre.sponding vf»ltage pro(Jiiced at the 
discriminator. 

A .similar effect occurs in the detector 
section. 'I'he time ctmstants of the.se two 
circuits must be carefully balanced 
against one another .so that the go and 
return traces will lie as accurately as 
possible upon ea<*h otlaa* and will tiot 
lag or lead t<j prodm*e a doul>le trace. 

By making the two (h'lays the same?, 


one can usually liring the tw^o patterns 
into good coincidence. Since this delay 
is depend(*nt on the o.scillograph loading 
of the filter sy.stem, an adju.strnent is in¬ 
cluded so that the delay can be set to 
the optimum value for a given test. 

An additional effeet, eneountered in 
all .sw’eep systems, is important. The in¬ 
stantaneous respon.se of a network to a 
sweeping .signal as it .sweeps through a 
given fre(|uency is not the .same as for a 
.steady-.state signal of that frec|ueney.“ 
For many of the .systems that one 
wishes to display, this effeet is, fortu¬ 
nately, either .small or can be taken into 
account. It is mo.st .serious when the 
respon.se of the system under measure¬ 
ment varie.s rapidly with frecpieney, and 
it can be described as a delay and a. 
modification of the response. As a result 
of this behavior, the re.sponse may also 
b(* different for the two direct ion.s of 

SWCH‘p. 

The horizontal-axis amplifier in the 
oscilh)graph u.sed with this sw^ep sy.s¬ 
tem .should have sufheient sensitivity so 
that an input of 0.2 volt protluces at 
least 1 cm deflection of the spot. 1'his 
.sen.sitivity is nece.s.sary for displays that 
cover a relatively narrow frecpieney 
range, as for examiile, receiver i-f 
systems. 

I^oth the horizontal and vertical-axis 
amplifiers .should be uniform in respon.se 
from dc up to at least the lower audio- 
free piency range. There are many 
cathode-ray o.scillograph.s on the market 
that mfM‘t both this rcejiiiremeiit and the 
.sensitivity recpiiremcnt given above. 

— A. f t. Boi SQUKT 

— A. P. (\. Pktkusox 
— I ). B. Slscl.mh 


“ Mariipiii, .1.. “Thf ll<'^iiunso nf ULC R(>fionunt C’ircuit* 
t<i K.M K of SinvttM»tli Vurj'inu Fmiuioicy f*rOcrrtt»tiui> 
InntUult of Htuliu Enuinerrn, Vol. 40. No. 8. H>r>2, 

l»|i. 945 -O.tO. 
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SPECIFICATIONS 


Fr«qu*ncy Range: 20 to .t<X), 000 ill liv<* 

rnngfs. 20-200 200-2(KX) 2-20 

kiloryclcs, 20-200 kilo<-ycU?8 iiiul oO-oOO kiUn 

Frequency Controls: A railRr^S«‘ltv;tiori dwiti'li 
anil a 4-irirli nrvfisioii K«*:ir-<lriv<*n Oial. The 
rnMiiH'iiry iliul has two scales, 2-20 mikI oO-oCX). 
The dial is driven !>>' a slow-motioii knol> that 
t'overs each decade in approximately turns. 
Frequency Accuracy: 

Output Control: Logarithmic, calihnite<l 0-50 dli. 
Output System: A H-|xisi(iun panel switcli sele<’!S 
tM|uare-\vave output, sin<‘-\vave lo\v-im|SNlance 
output or siiu'-wave lugh-im|MMl:itice output. 
Low-Impedance Output: 0-7 Voll.s; con.statit 
within * I dh up to ‘^) kiloi-vcles; output 
ifiiisalancc, 50 ohms; distortion than one 
K'namt from 2(X) <*ycles to 20 kilm*ycles. ia» 
oa<l; less than 1.5'.'c over entire fn*(|Uency 
raiijjr*. With iKXVohm load, at 1 kilcH'vcle. dis¬ 
tortion is U*Ks than 1.5/^. Hum is at least 00 
dh Ixdow output voltage level. 

High-lmpedonce Output: 0~}5 volts; constant 
within =ts 1 dll from 200 cycles to 200 kilo¬ 
cycles. Distortion, less than 5 |s»rcent fnini 
2tX) rych'S to 200 kilfK*ycles at no Inml atid is 
reiiiiretl tinder load, thitpul im|M*dance, 12.500 
ohms. Hum is at k‘ast 50 tih Im'Iow maximum 
output voltage. 


Square-Wove Output: 0-50 volts |x*ak-to-|jeak; 
approximately '|-micros«Tond rise time; alxnit 
I’V ovMT.shooi; hum is at least tVO dh helow out¬ 
put voltage levtd; output imiM'dance, 25IMI 
ohm.s. 

Output Terminals: Two j.ack-top 27l-fy|M* hind- 
irig fM)Sfs. one groun«Ied to panel. 

Tubes: One tiH(^7-\, two 1251*7 a.nd one ()B2; 
all tubes are supptie«| with the iu.striiment. 
Power Suppty: The Tvi’U 12tL^-.V I’nit Power 
Supply is nH’ommended for o|M*ration Ironi a 
115-volt, 50-(i0-cycl»* jmiwit line. Tin* Typk 
I 20I-H Tnit Variable Power Suptily <'an als4) Im» 
used. The Tvi'K 1202-.\ I’nit \ ihrat(»r Power 
Supply is available for o|s*rution from either a 
IV-volt or a l2-v«ilt stor:»ge battery or from a 
115-volt. 50-00 cycle |Miwer line. A matching 
multi-point conne»*tnr is supplied for iMintavlion 
to any «»ther adequate supply. Power requirt'- 
ments an* 0.5 volts ac or d*’ at one amix’n* .ami 
500 volts dc at 50 nut. 

Accessories Supplied: Multi|K)int conni*4*tor. 
Mountings: Hluck-cracklMinish aluminum panel 
and siiles: aluminum cover finished in clear 
lacquer. .\ci*c.«sory panel is available for n*lay- 
rack mounting: sis* priis* list Itelow. 

Dimensions: (wiilth* ItP^ X (height> 5^ X 
(depth* 7 ini*h«*s over-all. 

Net Weight: pounds. 


Tifjtl Cfttif Wnni Privr 


1210-B 

Unit R-C Oscillator . 

ABAFT' 

$140.00 

1203-A 

Unit Power Supply . 

ALIVE 

40.00 

1210.F1 

Defector ond Discriminator 

l*ri>Al) 

75.00 

480-P4U3 

Relay-Rock Panel . 

rVIfAXCABT 

12.50 

480-P4U1 

Relay-Rock Ponel . 

r.MIMXARCII 

12.50 

1206-B 

Unit Amplifier ...... 

ARBOH 

85.00 

908-PI 

Synchronous Dial Drive . 

SV.VIMl 

27.50 

908-P2 

Synchronous Dial Drive 

RYNKA 

27.50 


RECORDER COUPLING FOR PRECISION DIALS 


III till' prcvioiiH artiflo, nionlioii is 
made of a iikuiiis for t otipliiig I In* Hnud 
and Kjii<*r Modtd ID.-2.30I Loved Ut*- 
cortlcr to (lont'ral Hadio Tyi*k 007 ami 
Typk OHS ( loan Drivv Proei.sioii Dials. 
The Mothd HL-.'5(M)5 Ctiiiplor and tliv 
Model Hli-30()3 Klpxildo ('ablp* Imvp 
l»(‘cn dpvt'lopod by Hnud and Kjai*!* for 
tiHp with (ipnpral Hadio instruments 
that aix' erpiipiieil with the.so <lials. 
Figure I shows this eouplitig sysl(*m al- 

I Tlx* r«>mnl«T nml tfu* iilluchmentii nr** avaitnhtr (nnii 
tUr Hni*<li KI»*«trorM«» Coiupeuy, 340'> Pt-rkius .\vt*nue. 
ClcvdatMl H. Otiio. 


laelied to (he Cieiieral Hadio Typk 
130 l-H Hi' a I-Frei pie uey Audio Clou- 
era! or.* 

With the stdiip shown, the speed of 
tiriving the freipieiiey-eontrol of the o.h- 
eillator is .st*h*e!etl by one .std of gears in 
the reeorder, and the sp(*(*d id' the re¬ 
cording papru’ is sc‘parately seleeted by 
the gear-.shift moehaiiism on the n^- 
eorder. Hy .selecting a shaft speiui of 
7.*“) rpin and a paper sp(*<*;l of I mm/ 
s WiMM|\Anril. A.. **Tli*' ‘I’.viw l.'lUi-H H«*ni-Kren«n'ni’y 

Au<ltt» tiutM*mlrir , (n'nfrnl Rtttliii Efpfrimenltf, Vol. 
XXI.X. No. I, June Ia*i1. p|». I a. 
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K Vit# *1 riH- l?4-nirii 1«ii« hflh->iri4|Ui*£V Au4l* G«nvrib«f i'vai »n4 U|»Br 

H«d 4 l H-'I 3 e 4 Ri±*rd 4 f- tr *1 tb n*-i^ -d+UplBT Mm4 FIVkIbI* 


.HM-rtnd, ntHi r-an il 4 i*, in the refrjrrJjpr, 

KI^^U)'2 (!'!tl 4 ll'E. Vii’lil'lL IllfK llu^ 

corrtTtly sijjumtl Itwirilliniip fTt'i[uvury 
H(ale for the; Audi^) (kiirralor ulmud^r'' 
l>rinte<ii on it. A nnmlw of multipiot^ of 

Hn'wr nit! ]lIni] nVnilitlili!, if it Ih 

(ktfltV'd (y cyiiT (Ik‘ nyip; 

at a faster or ulotsier rate. 

Thi^ i^jiiplih^ del'll^ inolude^i a frir^ 
limi I'ltth'li !K» HtjU ifu^ khiJ] I'iKiUlt! frit 
the frwit «'i!Mi Itc ut*L‘d lo uvunir^- Ihf 
drivti and to HPt the dial lo the Jt^irud 
^mhiiI. The rluteh alaoi eliroinateii the 

pijt^]ii.lily uF linniii)^' wlM''h the iJHt'i.: iw 

in mol ium ux ilio dial hili' a ift-ui;. 

|]ec^uee irf the aKiELty of Ihc Iniat- 
fniijiii'Oey type of ooeiEUtor to Hi'an lap- 
iilly fn‘ 4 ]l,k‘iii'iex friiiEi 20 to 'JiUl'lOO E'!y'> 
rLfiH, the 1*0175111 nation ^ihowo in Fi«ijrT 
I iR paniniEarLy valuable for RUufyiiig 
ijUfTi HJeVkirts jtH ancliri-fH^joeney net- 


workis traiL*(du4‘erHr lilletar ampliEien!^ 
ilMeJ pit'ciho |iliCii‘r>t. 

TEievety vf™ii]pTyi«‘ Tufi> 

jt-igriiil Audio Cleiu'rMior eno al*ij In* 
in HLieh a ttetup, and the line of (.■erioTal 
Hiiciici I'hit. f liJii-illAtoeH r-oiieriiif!; the fre- 
tiueney ranp,' rntni 20 ryeh'K l [> 2000 M e 
ran uIko Ew driven hy the rt‘eonk*r 
throtiirii the roupJiii^ meani^ ilo^s' a^ ai]- 
n1ili-. Kiir Hit! Iijpljer fre([uehey iinltRr 
Hie s^iMrinl mox( in': reet ilitil ln-forn* rri- 
eofxlin^ Ui'auBe the reeonler «iJI vrork 
direi'tly nith )<ipnaliH oaily up tci 2tM] ke. 
Wti4*'i] llH‘t4' T'litl f iwilliii I irti- iin! 11 ^* 11 , 
it w’iEI m1w» la* itei n'inlly [li'jiLrnlih,* ii 1 hm: 
the Tvfk I2ll>^k-A Amplitutk^lteiniEuliiig 
Power Supply ' to o^aintain a eoiiHlBiit 
Kj^iiiil li-ffL at thf ihi.'iot Ilf tlie dti^'U-e 
iiider k*)?!). 

■ AlfflWi. E.i *md lljftfl. K.. ** 4 N-^ W^IWfn rnr ^ 
mAEfe Dim l>i*|^y". h m\. 

XX2JL. IL. Apnl L 1 ^^. mm- 
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